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What is claimed: 
jj. An Aromatic fluorophosphorus compound tmublt 
for uMUin antioxidant satd compound being selected 
from fluorophosphorus compounds having th« struc* 



( tO-> P f — P>i FormuU V 



wherein R ti[an] i Jubstituted aryl group wherein the 

subsutuents are[jeh-aikyl]groups 

selected from the group consisting of 

sec-alky! t tert-alkyl, aryl, aralkyl, 

cycloaikyl. hydroxy, alkoxy, aryloxy, 

alkoxycarbonyl . alkoxycarbonylalkyl 

and acyloxy [:] 1 

(R'O— > ? P-F \ FormuU V! 

wherein R'is a substituted aryl group wherein the sub- 
sutuents are selected from sec -alky I. ten -alky I. aryl , aralkyl. 
cycloaikyl, hydroxy* fclkoxy. aryloxy. halo, acyloxy, a.1 koxycarbonyl , 
andfrlkoxy carbonylalkyl: ] alkoxycarbonylalkyl [ :J j_ 



R»— O \ Formula II 

I \ 
X P— F 

I, / 
R*— O 

wherein R 1 and R 2 are substituted or unsubstituted aryl 
groups wherein the substitLent are selected from alkyl. 
aryl, aralkyl, cycloaikyl, hydroxy, alkoxy. aryloxy, and 
halo: and X is selected from the group consisting of a 
single bond connecting R l and R 2 and divalent bridging 
groups selected from divaljtnt aliphatic hydrocarbon 
groups containing 1-12 carbon atoms, — O— and 
— S f — wherein q is an integer from I to 3: 



R— O \ Formula III 

V 
P— F 

*>' 

wherein R is a substituted or unsubstituted aryl group 
wherein the substituents are selected from 'alkyl, aryl, 
aralkyl, cycloaikyl. hydroxy, alkoxy, aryloxy, -halo, 
alkoxycarbonyl, alkoxycarbonylalkyl and acyloxy, and 
R 3 is selected from the group consisting of alkyl, cyclo- 
aikyl, aralkyl. aryl. substituted arj[l. alkoxy, cycloalk- 
oxy and aralkoxy; and 



(HO— ),A< 



— O— P I 



FormuU IV 



wherein A is a mono- or poly-nuclear aromatic group, 
R 4 is independently selected from fluorine, aryloxy, 
alkylaryloxy,alkoxy and polyalkoxy, A is an integer 
from 1 to 4, s is an integer from 0 to 3 arid (r+s) equals 
the valence of A- V 

and A has a structure selected from: 
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wherein R 5 and. R 6 are hydrogen or alkyi having 
1-12 carbon atoms with at least one of R 5 or R 6 
being an alkyi 'group, y is an integer from 2 to 
3, x is an integer from 1 to 3. t is an integer 
from 2 to 3. u is x an integer from 0 to 4. (t » 



equals 2 to 6, Wis an integer from 1 to 4, 



is a hydrogen 



w is an integer trom i to ^ 
orxan alkyi having 1 to 6 carbon 



atoms, R^ls an aliphatic hydrocarbon radical having 
1-30 carbon atoms and\hav1ng valence w. v is an 
integer from 0 to 4. RH 1s an aliphatic hydrocarbon 
radical having 1 to 6 carbon atoms and having valence 

jjL A compound of claim 1 nameiy bts<2,6-di-tenbutyl- 
phenyl) fluorophosphtte. \ 

3. A compound of claim 1 namely: bis<2.4-di.ten- 
butylphenyl) fluorophosphtte. \ 

4^A compound of claim 1 namely ois(4-octadecyLox- 
ycarbonylethyl-2.6-di-ten-butylphenyl\ fluorophosph* 



"ST K compound 67 claim I namely: 2,2'e- 

thy ltdenebis<4 t 6-di»terjt'buty I phenyl) fluofophosphtte. 

£6. A compound /ot claim I namely: (.btsidifluoro- 
phosphite ester) of 4,4'-methylenebis<2.6-di-ten-buty|. 
phenol).] 4,4'/ Methyl enebis ( 2. 6-di-tert-butyl phenyl ) 

bis (dif1uon6phosph1te)ry 




7. A compound of claim 1 namely: 2.2'-bis<4.6-di-tert* 

. buty Iphen y I Lfluar japhosphite. 

/V Organic mater ul normally suscepubTe to gradual 
oxidative degradation when in contact with oxygen, 
said organic matenalfcontalningl having incorporated 
therein by mixing or spraying an antioxidant amount 

of an aromatic fluorophosphorus compound, said com- 
pound being characterized behaving at least one ben- 
zene group bonded through oxygen to a thvalent phos- 



£>. 
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its alkoxy 
moictyT 



moiety and 4 1-3 carbon atoms in its alkyl 




l5r"A composition ot claim 1** wherein said lluoro- 

phosphite compound is bis(2.6-di-ten-butylphenyl) 
fluorophosphite. 

16. A composition of claim 14 wherein said fluoro- 
phosphite is bis(2.4-di-tert-buiylphenyl) fluorophosph- 
ite. 





tl7. A composuion\pf claim 14 wherein said fluoro- 
. osphite compound ii\bis(4-octadecyloxycarbonyleih- 

yl-2.6-di-tert-butylphenyl) nuor ophosphitcTJ 

18. A composition of claim 12 whereift n is I. 
[19. A composition of claim 9 wherein said fluoro- 
pnosphite compound has\Formula II wherein said sub- 
stituents axe selected frotn aikyl having 1-20 carbon 
atoms, aryl having 6-12 carbon atoms. aralkyl having 
7-12 carbon atoms, cycloalkyl having 5-8 carbon 
atoms, hydroxy, alkoxy having 1-12 carbon toms, aryl- 
oxy having 6-12 carbon atoms and halo, and X is se- 
lected from the group consisting of a single bond con- 
necting R 1 and R 2 and divalent bridging groups selected 
from divalent aliphatic hydrocarbon groups containing 
1-12 carbon atoms. — O — and — — wherein q is an 
integer from l- 3?7 




20. A composition of claim 19 wherein said substitu* 
ent groups are alkyls containing 1-20 carbon atoms. 

21. A composition of claim 20 wherein said fluoro- 
phosphoms compound is 2.2*-ethylidenebis(4,6-di-ten- 
butylphenyl) fluorophosphite. 

22. A composition of claim 20 wherein said fluoro- 
phosphorus compound is 2,2'-methylenebis (*t-methyl-6- 
ten-butylphenvl) fluorophosphite. 



^wherein said fluoro- 
- bis(4,6-di-ten-butylpttenyl) 



23. A composition of claim 
phosphite compound is(2.2 J . 
fluorophosphite. 

/24. A composition of clairf* 9 wherein said fluoro- 
phosphoms compound has /Formula III wherein said 
substituents are selected from alkyls having 1-20 carbon 
atoms, aryls having -6-12 darbon atoms, aralkyls having 
7-12 carbon atoms, cvcloalkyls having 5-8 carbon 
atoms, hydroxy, alkox/y having 1-12 carbon atoms, 
aryloxy having 6-l2ycarbon atoms, halo, alkoxycar- 
bonylalkyl having l-20 carbon atoms in its alkoxy moi- 
ety and 1-3 carbon adorns in its alkyl moiety, alkoxycar- 
bonyl having l-20ycarbon atoms in its alkoxy moiety 
and acyloxy haviny 1— * carbon atoms, and R 3 is selected 
from alkyl havingM-20 carbon atoms, cycloalkyl hav- 
ing 5-8 carbon atoms and araJkyls having 7-12 carbon 
atoms which are/bonded throughpxyqen] oxygen to phosphorus 
and aryls having 6-12 carbon atoms, alkyl having 1-20 
carbon atoms, ttycloalky Is having 5-8 carbon atoms and 
araJkyls havin/g 7-12 carbon atoms which are bonded 
directly to said phosphorusTj ^ 

£l5. A composition of claim 9 wherein said fluoro- 
phosphorus/compound has Formula IV. 

26. A composition of claim 25 wherein A has a struc- 
ture selected from: 



Structure IV (i) 
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from I to 3, t is an integer from 2, to 3, u is an integer 
from 0 to 4, (t + u) equals 2 to 6, w is an integer from 1 
to 4, R 7 is hydrogen or an alkyl having/l to 6 carbon 
atoms* R 8 is an aliphatic hydrocarbon/radical having 
1-30 carbon atoms and having valence/w, v is an integer 
from 0 to 4, R 9 is an aliphatic hydrocarbon radical hav- 
ing 1 to 6 carbon atoms and havings valence y. 

27. A composition of claim 26yWherein said fluoro- 
phosphorus compound is 2 t 5-d^tert-butyi-l,4-pheny- 
lene bis (difluorophosphite). / 

28. A composition of claim/76 wherein said fluoro- 
phosphorus compound is 4,4r-methylenebis(2,6-di-tert- 
butylphehyl) bis(difluorophosphUe). 

29. A composition of claim. 26 wherein said fluoro- 
phosphite compound is the tris(difluorophosphite ester) 
of l,3 f 5-tris(3,5-di-teyt-butyl-4-hydroxybenzyl)-2,4,6- 
trimethyl benzene. 

30. A composition/of claim 26 wherein said fluoro- 
phosphorus compound is, the tetraius(difluorophosphite 
ester) of tetrakis(methylene 3-{3,5-di-tert-butyl-4- 
hydroxyphenyl) nfropionate)methane. 

31. A ^composition of claim 26 wherein said fluoro- 
phpsphite comoourfd is difluorophosphite ester of octa- 

32. An organic composition of claim 8 furtner charac- 
terized by containing about 0.005-5 wt. percent of a 
phenolic antioxidant. 

33. An organic composition of claim 9 further charac- 
terized by containing about 0.005-5 wt. percent of a 
phenolic antioxidant. 

34. An organic composition of claim 12 further char- 
acterized by containing about 0.005-5 wt. percent of a 
phenolic antioxidant. 

35. An organic composition of claim 15 further char- 
acterized by containing about 0.005-5 wt. percent of a 
phenolic antioxidant. 

36. An organic composition of claim 16 further char- 
acterized by containing about 0.005-5 wt. percent of a 
phenolic antioxidant. 

37. An organic composition of claim 17 further char- 
acterized by containing about 0.005-5 wt. percent of a 
phenolic antioxidant. 

38. An organic composition of claim 19 further char- 
acterized by containing about 0.005-5 wt. percent of a 
phenolic antioxidant. 

39. An organic composition of claim 21 further char- 
acterized by containing about 0.005-5 wt. percent of a 
phenolic antioxidant. 

40. An organic composition of claim 39 wherein said 
phenolic antioxidant is l,3,5-tris(3,5-di-tert-butyl-£] 4- 
*iydroxybenzyl)-2,4 ( 6-trimethylbenzene. 

An organic composition ofcjaith 39 further char- 
acterized by containing abou*-0?5O5-5 wt. percent of a 
phenolic antioxidantTT^^^ 

[£2. An organi^c^mposition of claim 25 further char- 
acterized by^otftaimng about 0.005-5 wt. percent of a 
phenolic ^antioxidant^ 
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Structure IV (iv> 
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Structure IV <vi> 



Structure IV (vu) 
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phorus atom and; at least one fluorine atom bonded to 
said phosphorus atomjjf 

P$. An organic composition of claim 8 wherein said 
fluorophosphoms 'compound is selected from the group 
consisting of compounds having the structures; 

i 

(RO-). P<-F)jL, Formula 1 

wherein R is a substituted or unsubstituted aryl group 
wherein the substituVnts are selected from alkyl. aryl. 
araikyl, cycloalkyl, \hydroxy, alkoxy, aryloxy. halo, 
alkoxycarbonyl. aJkoltycaxbonylalkyl and acyloxy and 
n is 1 or 2, 

R'— O I Formula II 

I \ 
X P— F 

A«-o' 

wherein R 1 and R- Jobs ::uted or unsubstituted aryl 
groups wherein the ^joskituents axe selected from alkyl, 
aryl, araikyl. cycloaJkyl] hydroxy, alkoxy. aryloxy and 
halo, and X is selected jom the group consisting of a 
single bond connecting R* and R 2 and divalent bridging 
groups selected from divalent aliphatic hydrocarbons 
containing 1-12 carbon atoms. — O — and — S^— wi fWJ , 

q is am tntef tr from 1 tO 3; 



R— O 



R* 



\ 

r 



Formula III 



P— F 



wherein R is as previously Refined for Formula I and 
R) is selected from the grouplconsisting of aikyl. cyclo- 
alkyl. araikyl,* aryl. substituted aryl. alkoxy. cycloalk- 
oxy, aryloxy and axalkoxy; ar\d 



(HO-— ) f — A< — O — P 1 



Formula IV 



wherein A is a mono or poly nuclear aromatic group, 
R 4 is independently selected from fluorine, aryloxy. 
alkaryloxy. alkoxy and poiyalkoxy and r is an integer 
from 1 to 4. s is an integer from 0 to 3 and (r+s) equals 
the valence of aT^ i 

[lO. A composition of claim 81 wherein said organic 
material it a polymer or an olpfinically unsaturated 
mopomerT] ^ 

/Tl. A composition of claim 9 twherein said organic 
material is a polymer of an olefinically unsaturated 



12. A composition of claim 1^ wherein said com- 
pound has Formula I. 

13. A composition of claim 12 wherein n is 2 and said 
substituents are selected from alky ll having 1-20 carbon 
atoms, aryls having 6-12 carbon atdms, aralkyls having 
7-12 carbon atoms, cycloalkyls having 5-8 carbon 
atoms, hydroxy, alkoxy having ill 2 carbon atoms, 
aryloxy having 6-12 carbon atoms, halo, alkoxycar* 
bonylalkyl having 1-20 carbon atoms in its alkoxy moi- 
ety and 1-3 carbon atoms in its alkyl moiety, alkoxycar- 
bonyl having 1—20 carbon atoms in\its alkoxy moiety 
and acyloxy having 1-4 carbon aton 

14. A composition of claim 13 wherein said substitu- 
ents are selected from alkyl having 1-20 carbon atoms 
and alkoxy carbonylalkyl having 1-20 $arbon atoms in 
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Structure IV (jj) 



Structure IV (iii) 



Structure IV (iv) 



Structure IV (v) 




wherein R 5 and Rf 
carbon atoms, y is 



are hydrogen or alkyl having 1-12 
an integer from 2 to 3, x is an integer 



